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(54) COMPOSITE MAGNETIC HEAD 
(57)Abstract: 

PURPOSE: To prevent an electrostatic failure of an MR element by 
static electricity entering from the terminal side. 
CONSTITUTION: In the composite magnetic head having an MR 
head and an inductive head layered on a slider 2. a coil part 12 of 
the inductive head and an MR element 4 of the MR head or a 
conductor part connected to the element are shortcircuited by a 
material 13 of 103 to 1090cm volume resistivity. Two diodes 18, 
19 are provided between a pair of terminals 15a and 15b connected 
to the MR element 4 of the MR head. 




LEGAL STATUS 

[Date of request for examination] 16.08:2000 

[Date of sending the examiner s decision of 10.12.2002 
rejection] 

[Kind of final disposal of application other than the 
examiner s decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998.2003 Japan Patent Office 



http://www1 g.ipdi.ncipi.go jp/PAl /result/detail/main/wAAAe7aqQvDA407085422P1 .htm 2004/1 1 /08 



(19)H*H^I^Jt (JP) (12) ^ ^ 1^ ^ ^ (A) (ll)«$8l4flK4iBI## 

iRF5l¥7 - 85422 

(43)^MB ^« 7 ^(1995) 3 ^310 

6i)inta« »Brjia^ j?ws3i#^ Fi WR^mm 

G 1 1 B 5/31 K 9197-5D 

5/39 



il*«C0Sc3 OL (ife: 6 H) 





mm-2asm 


(71)BSA 


000002185 












ipjaS 5 (1993) 9^170 




^D^AillK^tbiOill 6 TS 7 #35^ 
















*]Si35a/nKJtiB;il6TH7«35^ vr: 
























%]i^5Ul[^4t£Ul|6TS7«35# 
















^3a± 4^}a ft 



(57) [gffjl 

KOn-fjl/gPl 2iMR--v.5» F©MR^^ 

l6» Qcm©!^ai 3rj@i|!&3#aSt«(c. ±i3MR 

h*©MR^^4{CS#S3nS-^*©S^rai 5 a. 
15b(c, 2-:?<D5^-rar- F 1 8. 1 9«:i8WS. 




1 

ftsp*s. ftSfiifi^ 10' ~ 1 0 • Q c m<Dmm-cmm 

imifi. wwrnmi o' ~i c Qcm©!a«-csi^ 

•:>«±© 3^ - F *5a:i^ 6 nr i » 4 c i ^!|#® i -r s 
S^M?lM-^9 F. 

[0 00 1 ] 

[«*ii©*iM^ ] mSL «/^ - F ^ >^ 

tc3fLriB«iS*-rS©«:Jff3i«c1g^S{188»-x.y FKW 

t0002] 

tc. ^^-F7'-f • F5'f:/Jlg©i3eiW^'^f F<t 

■9 Ytmm, ) «:J;SiB«i^i' Fi« ^iSS/ffiSKS 
tifciSm^Cta!):^^'^ f F (JWT. MR^f Fift; 
•rs, ) {ci^ll^'^.?. F=S:I^— ©S« 

[0003] -e©iiffljb©fcj«>K;^oiS^jai:fti«ja:e. 

WmiimA. :^!|-r-5<!:2-5©g!|BtCKS(l3n*. 1-3 
tt. F7-/:/Sl^ttfi|{c*it,^-C. >'^-F7^^;5^^7*.e,© 
©IRlOfji^K: J; S *>©-e* 

[0 0 0 4] -Tilito^. F^^:^5'©a®W. ^« 
SE^{CJ:oT^BDma*J±»L. (m?©) 
3ti/c<m<»:ift-:»r«,i*. <:©/cJt)> fiS5R--s-» F*ilbff 



C2) !i#S¥7-8542 2 

2 

F7=^xi'{c5tL/rjas^ci,»L'Wgfti!r4i. 
^<!:ora«:ffim*5^i;, c©gt^tcj;2,:A:*^j:^*i 
nfc^?^*S'v, F^c^^>•ii^■clr-c. mr^^^kss^-s 

CiK&S. CC^g*. iSSaK'fk©/cto(c-5-©MJP«-9- 
r/"? i'a>lilTi3nft:MR^^-*s, tf>ii^i,W[MmMK. 

10 Sfefi. 

[0 00 5] cntcotirii. *ESm^K:j:r>-cfif* 
*»^a^/©ft^*S)Jc§nTtiS, ■€■©— |f«<i: L 

■Ci|*^^4-2 1 9 1 6#^{C|fl^-r^J:^K. MR 
^^*3^*jiif — M©Smft©— MR^^jt^fi 

[0 00 6] *>*>s«jii-rsci(Ccfco. Jim-^f F 

20 (^i^^As:fi©^m^*abTSS6^fi^c 
gfffiStiSo s/t. lSK:MRSg^g|JK:^*t^c;tiM,-c 
fe. nmi^mMitm'^ifiK.mmiifix{,^i,mnw^ 

ir»-rn©*i^T?*>7'-< ;^*'±©^^«it(i. MR^^© 
[0007] ^ 1 fiBE^-^-^ F*»ffi-r-5.is (m 

fi^»^^) F ^ :/iffil£©^{c. ffi^tf--/ F*^ 

30 ©-:&«. i^n^;uiMR^^-xtt-enK:^-rs^ 

*S§(3:F^>f:ra£girK:*DSCi*»e., JS^-^^f F© 

oT. ■e©j^*s^«i{cEg*n4. 

[0 00 8] 

<j>mmf3im^K.m^xm^^*ifc^<oxii-:>x. 

F*^e>©^Ofji*K:j:.S^mffl»W^:iaiSL. Mm 
40 *!NFtt{cSti/cftStt©iSt»<S^Mi»m-^-;' F^He^-r 

[0 00 9] 

2f:^^tt. S«±K:iig!mssii!ii<$i©*fSffiK:lSg 
•^f F*ia)13n-CJ3:^,a^SiaM-^ > FfCtJtsr. ± 
50 {^mK^lO' ~10' Qcm^SSigJR-ClSiK 



3 

(0 0 10] itc^^mt. S«t±{cfiS»iB^Ji(*icr) 
[0011] P<D3 10 

x»-^n«cg&gistis*^saj*fta»tn;^i 0' -lo 

[0 0 12] 

xw^njc^sn^^^ajAs. (*®^^i 0' ~i 20 
4ft sn, ■e<D/hmsfe3!»««5>->< »)<b (st»a#M^3!»>wr 

<mrc$,i>, ) MRJ^^^tfign-ScitCJ&S. 

[0 0 1 3] ;*:i6?3K:*yc»rtt. mMmmmm 

iF-«:^3nS-*f©SSg^^m{C. i!>jQ: < <!: ^> 1 '^&±<0 
y-f:*-- F*lS:W6n-Ct>-5©-C, C©MR4g^^J:t)» 

^^>y-^3^- F©J^«/|%3 < ft f) . 4g^*>€>©»mSv 
«tm«:5^-f3|--F©^-CSi£l<rL/*9Ci(c:ftO. 
MR^-T^^SC ittftti, l/fc*J-5r. MR^T-© 

to 0 1 4] */c. *iM?(ctei,»r». 

o'~io» Qcmft4!8j»-cs*s^4t*fc. msm 

CBa*^^^«:«^3n-5— J^oK^rafCiJ^ft < i t> 1 r? 
«J:©5'-f:^-- F*|gWr«,»S©-r. ^J-^-i Vt^^^ 40 
^ms&i^CJf iitf C i tc J: 2, M R ^^©|?lifiK«*sf|^K: 

[0 0 15] 

[^tai] JijiT, *^W*iiiiffll.fc*#WftlliS0«K:-:> 
<,>T0® L ft *i ^^Mcgiig-r S . 
%66gai 

*^<iM©S^SljBE^-^f F5*. Si {c^-rJ:^fc. >'% 

- Ff'-f xi'i;©stSffiift4ABS <xr--^ry> 

-«i^MR'^-;> Fi. C©ABSM1 K:iBSifflfiBi^=*^-f 50 



^m^l -85 42 2 

4 

*IS$-tt2>-<'>iS^4'7=-^:/-^-i- F*A 1, O, - 
T i C»«*>P>ftiX^-r ^^2©— ffllJffiiiKffijlJi^fiSL 

[0016] MR^y h'it. ^tmrnt^msnic^n^ix 
mmwtmi)^ 6©-fe >;:^mss;4®-r sfci*©— *f©^@ 3 

a. 3b (OT. ABS® l|M«:|9:Weti?)®®3 a* 

3 a . m&micm-) h n i>nm 3 b ^^ki^nm 

[0017] MR^^-4 «. -e©g#:^**±IBA B S 

sicc>ttL-rsB:<!:fts<t^ccig;we,n2»i<!;4>(c> -e 
©— jgiSi*!±IEA B s B 1 tcEitf J: 5 tcft $nr Ir^S. 

£:©MR^-7-4«. mWSiO. ^JrOftS* 
lKttc:x^Jl«::fM^ r »^afjK:^^-r S-S* ©M R»Jg 

@®SnSJ:^{cft-ort>4. 
[0018] ftte. MRSEJfitt, m«/f-vaw^^© 

«»tt(^is*>6ft»). mmmt^m^tcit>. ^(omw 

[0019] 5tSgmffi3 a -e©HB'iiB^*JA B S® 1 
(cBgtf j; ^ «: L/rM R^-7-4 ©itSSSPtcag 3nrt> 

3&^/0>'&5^^3 a». ^©f^^m@3 b <!:©r^ 

KiSds^dstL-r. ±iaMR^^-4fc-fe>>^s«£?:am-r 

b-C©«i§4WrS, C©5fe«gme3a 
S<fc^«:ftor<,»S„ 

[0020] —:f3. ^JSm® 3 b tt. MR^^4 <DW^ 
6PK:B^)lUTiaW6n. C©MR^^4<!:«^{C 

J: 5 tcft s nrci 4. 
[0 02 1 ] -e-Ur, *>*i*MR'v^r F{C*JUTtt> ± 

ISM R»^ 4 *^HSttJao^ti5: iJS 5 L r 

7n ft S» 1 ©aEKfiBE«=« T 6 i 

i^2©»ig^ts^3T7^-efi^^!fja^/c. c»*di9>s^'-jI' 

FM«fi£ift-:>-Cl>S. i^-;UFS!«fiS«:iS©«> C 
©«©-^S'^9 F-CttSiKSf|i«rS*§tl/c»)> W 
^mBifi^iy^^y--<-:f^v F©^i»Hi:*>?SJ^i|^i;*> 
©4©#«iaJ:**6tiS35»6-Cab*, 

[0 022] MR^T-4©TffliJ«:K:we.ti-&ll 1 ©fiM 
fiS^^ret*. ±IBX^-^d^2t©FaK:itei^^8«:/M/ 

r±5BABSMi«:^©— ig4lgS-B-SJ:^{cur> c 
©AB sffi 1 K.m,mmt>cfiy d'fiij'sjiftrsj: l 

[0 02 3]— ctiK:^*i«iL/-cg9:w6n5ft6::^©S 
2©aEm«,3r7«. 5fe©l^i©?i:j^BHi^=iTe<bi5l 

fi|{C±tB A B S ffl 1 CC-e©-^«:ES* -^4 J; 5 tc UT . 
C©A B Sffi 1 fCjit L-ffltttC-'-C i7jSlKjl^E L/TlftW 6 

nrc»4. *LT. ■e©ABs® ifflBtcfetir. c©m 

2 ©»jil5BE«3 7 7 »5t^^ 3 a i ^WKgi^S 4a 
5J:^(cftori>5. 



5 

[0 02 4]-:^. -^>^Jre'7=•^:/-^.s. K«. m^t^- 
ji' F i bTtsti-r 2 cr>«ieisa3 r 7 immm^m 

laA B SB 1 {cisg^-c-e©i^r*sgBrafciBMiffi5SM=^^ -fr 

[0 02 5] ^ncto^. ^2©»iBISBE^aT7{c*tlSjL 

^:firfig85-c±i2®2<o»m 
[0 02 6] ^Cfc. S^ffiam=*^f yT'g, «. ABS 

m 1 liicctet:^ s» 2 ©aEKsa^^ ntms ommesM 

Ott. IS2<DSf^?jBE^3r7± 
t?*-5r. iiBBABSffil J:«3»2<DSiJ^fi8«ar7i 

»3 c^MfasE^nr 9 ioaaimwte^sB 1 1 tcM-ssEH 
[0 02 7] ^OT. ±sim3<Dmmm»:3r9 tm2 

c^M^3T 7 cDlgm»-r*S8amw^^ 1 1 fc 

7;U«C)iEian>f>»H 2*sSl:f6nri,»5. *>*>-5IS» 
3'f^H2W. ±iBII3©?S)gfiaEM=iT9i»2CDSIJIl 

i»m=ir7|g|«:is:w?,n.5*paei 3icJ:-yxmii>&t 

37 9©±K:». ±S>^^-f3^'2±K:aJ13n-5MR'N 
•? K i > f=- r/'v K*«^-r SfcatxD^aa 1 

[0028] ^Lxmic. :^mmo:>m^mms^'^y f 

0» ~10' Qcm«:a®lRK:J:o-C«lB£l/T:t*-5. o 

s#(*aij (13^^) ifi. c<Di^mmimi o' ~i o» 

[0029] ±iBfta^$*J 1 0 ' Q c m*ffl-C*S 

i> «M^©'j-f«sSEfi*!:^t<^£oru*t,v mic 

10' Qcm*)ffiiLSiiffi^»t^toe.^dr<i5:S, L 
fc*s -o T . ±tB«:ae!ii^«±iH©ffilBf * S C <!: JilS 

[0030] ttc. *>*i4ffiH©itffiffi5i**^o!gjM 
«. ji^©ffifflt^«:fe(,»T»a-rJUStni. MR^(C 
tt'<-CSgfflJJ8l!S:A:©ffi!ii«r^o*s. 

ittctts^^ (3sm=''^^vl 2. MRig^4) 



C4) - 8 5 4 2 2 

6 

[003 1 1 £ c »mm.Tmni>mm[t. < i ) 
^c;£EI2 3&»?,t>*i4J:5H:. ffifnR^^^fcao:*:^ 
<LrteW«, JiS<T,^^SlSI©A#3=&/hS<-r5Ci 

[0032] 
[^1] 

^^^^-//c/? (1)^ 

/V 

10 

[0033] ffll^. iSt»^ff*lSB#HK:8gnS 

®*i^DS*t. ±3^©<fc^K:ftaffi5i^i 0^ ~l 0' 

::?'ift£©^«:. «{cJg^-9-^ F*>6»^gl*^^afii^/^: 
iUrfe. S^=iWjH 2iMR^^4X»^n«:«iBI 

Rfita. 3 ^ JUStrt». 10~30Qga*»3, 

20 ©*fw-i#jg(cj:4fg^tsgiw> mimms.bvm&'c 
[0034] His. ±m<Dmm^-vti3i. wmmfim i o 

' --10' Qcm/j:S!gl®«:*ffl]ai 3^c/^aE3^^4J; 

^K:ufc*s. m»H3si:fla4K:^-rj:^K:, mwm 

mKmi 0' ~ 1 0» Qcm^Sm l ^zfn^zT^.i^lb 
{cn-FUr, MR^^4KgK3tl.5MRSg^^l 5 
a. 1 5 b iiBMia-Y^H 2(Cgig^3*^^^^•r-»Hg^=-l 
6a. 1 6 bi4S^$-&S<t5K:0-Cfe<fcli. C©<i: 

[0 03 5] jfeS6gg2 

*SISfeP!l©S^^Si--v-, F». ^t>--f F*>6IRDfii 
*MRIg^ 4 ©»mfiif®*@il-r -s 

fcj&cc. M R^^4{cSi^3 nitrate 2 ■^©y-f 

-F€:SWfcMT?*S, ftfc, 3fc|||6ei)-ctt. *»ig(c 

^>^-.s» F©B5lRCf-e©iJi?a«=&BS-r4, 5fe© 
40 ^Ml©«^Sli»'>^f FtEI-©SmK:«|g-©?? 

-e-©siw«=&^-r4«>©i-rs. 

[0036] 2p:Sg6gP!|T«. 05Riy:H6 f^mt^ 5 

(c, »i©ssiaia^3T6£^2©asjgicBM=jr7£(c 

J: r> rtt^iiS nfcMR^-^4 «:^3ns— )l?f©MR 
^15a, 15bP4tC> T-''- Fi*V- F*i-en-e 
nSoa(,^«:B.-:>afef>J£«tS<t5K:-S*©5<'^:t- F 1 
8. 1 9 36imW(cSi^3tirc»s. 

[0037] ii^. F ^ -^nrntm-CMKm^f- 4 ©«) 

f^BEK, 0. i~o. 4vga-c*i©-c. 
50 F18. 1 9*ssn4^SEE». mt'mtwo. Jifiwcc 



C5) 

7 

K 1 8 , 19 ©StS«/b3 < ^e 0 > «^HIij3t»> 6®f?^^ 

Scm45*'-Y:i-- F 1 8. 1 gCDtC^ftiSLTLSlV 
MR^-?4K:^L/?i< Lrb*5. L//t*5ot:. ----^ K 

18. 1 9 «: J; -C^KM R^^^ 4 ©»^fflE«3&5|«± 3 

[003 8] m-^. MRfg^-4fffl«:»sm*«fi5cmsnfc 10 
MR^^=•4©S/S*S|S1 Onmi:#^«:«<. 

^■cMR^^4*«ggif^ec-r. L/*>U. *:*SfeCS|r 
tt. MRffi^^raK:3<'^:t-Fl 8, 19€:S«IL/rt>S 

»fL!ttUft:«>. a^iBlS=i-<JH 2(D^i^P5K:^^W*- 
F 1 8 . 19 *i9:W t,^ 

(0 03 9] iC^r. ^*'-r:t-Fl 8. 19tt. -s-^ 20 

Fa*<D/J^s^t«c^ftb. rasi^cs, ^<Ditii>, mr 

^T^4©ffi-7-l 5 a. 1 5 b/cl:fK:rSr-r:t-Fl 8. 1 
[0040] ggi6g>|3 

tc, mmm i isiispaE©^)^^:^*^*?-^^^^^^ l 

[0 04 1 ] ■r^cto:^^ ia7«:^-rj:5K:, BSili=i-/;i' 
1 2iMR^^4X«*ti{C«^$n.5^«:aB!«i«. ttS 
tmmiO' ~10' Qcm«:*!B!iMKJ:orS^^^ra 
*^*8 3 ^^(C, MR^lBa. 1 5 bKklEo 

©d^-^3^- F 1 8. 1 9*JSi^3ti/c^jii3nrt,» 

a7r», ^fitn^lO' -10' Qcm^cS® 
micj:i>mtn (2|s«^-C« 1 MQJ«±) *??^2 Orn^ 
T. 5fe©||J6fJli||S6t^2©figs^«^-^ F6K- 40 

©aJi!t«:ot»r»ig— ©f?#€:f*u-e©i^iB««BS-r 

[0042] 07{C5^-rJ;5{c. lEiSn-fJH 2tMR 

' -10' Qcm/5c2,^MK:J:-,-CSIg^P^*^ifSU. 
B.oMRiS^-1 5 a. 1 5 bMK:2o©^^-<5|-- F 1 
8 . 19 *ggSL'rc>S©-C. 5. F©Pffi©BKX» F 
V -< :/ifi3i:©^K:»mM*SiB0ia YJUSg^^ 16a. 16 
b tUR^H- 15a. 15 b^t^ttlsTtl*"— ^fCIRiy: 



#^¥7-85 42 2 

8 

©#miR«*5ISI«: R9±-r S C i *Jt? ^ i , 
CO 043] 

9g©«^Mfi8m'^2' FlCtnii. -<>^i?7^^:/--v.;, F 
©n-^Jl'^JiMR'N, F©MR«^^X»^•nKS!W3n 

s^^spjsi. '^aata^i o^ ~i o' Qcmtti>mm 

t?®f&3*i-Cl>-&©-r. -^^^ F©»ffi©B^X»F^-f-?' 
6ttCwJ\3%fe©i;ft3n. ■e©/MiiS*it5>o< •) <kM 

R^^-^iiKti^^cAtc/io, ^vSLUKm=f-<iMmmm 
c 0 0 4 4 ] t.fc. :^^m<om.-^mmM.-^v FK:tet,»r 

(i. ?^ffiCSI3il^T-K:)giK3ns-)lsr©^^MK:. ii> 
!&< ife 1 -:>J!^(±©y-f:t- F*iaWTl,>^.©-C. I^S 
(c-v F©iM©l©X« F^ :7'ifflSz:©BSKMRJg^J: 

o#mm*^^cX)i^/c<!:L/-c^>. -?-©#mmmff3!>i;*:* 

\.>fcli>^^*~ F©iStri»/h3 < ift 0 . iS^ffi!l3CP6©» 
SIRS5c^*MR^^'>-^2,ci)3:< ^-Hr-Voym-c 

[ 0 0 4 5 ] *fc> *^?«©«^affiBE^^ 5. FK:*Jt,»-C 
■Y>^i'f-^ F©3-f;l/g|J<!:MR-^"y F©M 

Rlg^^X»■en«:«i|l3nS»»SP?:> ft:SffitS^ l 0 
' -10' QciniteS!©H-C5®*S3#Si«K:. MR^ 

F?ra;W-Ct»&©T. -^f F©IPffi©^X» F^-< 
:/fflS©BRtcM R^^.1; 0 Pm^*<^^:Pji^/c i ur 
fe. f^3'f>>l'RC;fMRI^^€:»«ffi^«*>6filliK:|Hl)l 

[@9©1Smift^§^] 

[01] sliSM 1 (Dm-^mmm.-^ v Fo^spfiycWBs 

[02] fiin*l^r*i<t€f<»:/hT*Si#©^jiS©B$ 

[S3] MR^^i^^^l/^^^miffiJii^l 0' -1 
0' Qcin^j:^MrSi^3-&5J;^(CLfc||Jfe0gi©1g 

[04] MR^^iri-^^u^^if^aais^i 0' ~i 

0' Qcni/i4Bt?)Si^3-&5,t:^{ci,fc||J6t^l©1g 

[05] SlifeW2©ffi^MEBE»-^^' F©Wiffi0"C*>S, 
[06] HifeM 2 ©ffi^SlSM-^ ?> F ©iEffiSr* 5 . 

[0 7] mm^<Dm.^mm^-^^ F©»fffi0-c*s. 

[^f^©giW] 
1 • • • ABSffi 

2 • • • d^" 

3 a • • • 5HS^S 

3 b • • • m^mm, 

4 • • • MR^^ 



C6) 



6 • • -^loSS^^ir 

12 • • -iBSra^TJl/ 



1 0" Qcm&>K 



15 a. 
1 6 a. 



1 5b 
1 6 b 



^mW-l - 8 5 4 2 2 



17. 18 



10 



mi] 



[03] 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the apphcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DR.AWING 



\U BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




